Our review discuss the relation between hypertension and the renal system ,and show the cyclic effect of both hypertension and chronic kidney damage on each other, our objectives are to control the high blood pressure with minimal renal affection due to side effects of medications.
Introduction
Normal blood pressure means the pressure that the blood affecting the normal body vessels and depends on many items like: cardiac output, vascular resistance and the total blood volume. In normal healthy people it should be below than 120 mmhg "systolic" and below than 80 mmhg "diastolic". When your blood pressure rises more than 140/90 it means that you are hypertensive [1] . Hypertension is one of the most leading causes of non-infectious death all over the world and considered one of the most common conditions that doctors can see in the primary care. Hypertension has many serious effects as coronary artery disease, chronic renal failure, myocardial infarction, cerebral stroke, aortic aneurysm and so on.
Kidneys are responsible for long term controlling blood pressure, except in hypotension, through the rennin angiotensin aldosterone system (RAAS) as follow ( Figure 1 ): rennin is released form juxtaglomerular apparatus of the kidney which lead to cleavage of the angiotensinogen, secreted by the liver into blood, to form angiotensin1 and through angiotensin converting enzyme, produced by the lungs, which induce production of angiotensin2 from angiotensin1. ACE has many actions through its effect on AT1 & AT2, but mainly on AT1:
On kidney: prevent natriuresis and cause vasoconstriction.
-On blood vessels: cause potent vasoconstriction.
-On adrenal cortex: increase release of aldosterone which stimulates sodium reabsorption from distal nephron.
-On brain: have vasopressor action when injected intraventricular [2] Diabetes is the first cause of CKD then HTN is the second one [3, 4] also increase age has a role in such disease, CKD is defined as persistent kidney damage accompanied by reduction GFR and presence of albuminuria, So the damaged kidney fail to filter the blood from wastes and fluid, lead to increase the blood volume which cause increase in blood pressure (HTN), HTN has been found to occur in 85% to 95% of patients with CKD (stages 3-5) [5] .
The uncontrolled hypertensive patients have an increased intraglomerularal pressure that lead to damage of glomeruli & increase protein filtration, so this shows the relation between HTN and CKD, how both of them can cause the other Figure 2 , and the importance of maintaining BP normal to decrease renal disease and cardiovascular morbidity and mortality [3] .
Reno vascular hypertension reflects the relation between anatomically evident artero-occulosion disease and hypertension.
Approximately two third of renovascular hypertension caused by atherosclerosis of renal artery and the other one third caused by fibro muscular disease and other congenital anomalies [6] . There are other clinical entities as: acute renal thrombosis, embolism, cholesterol embolic disease, aortic dissection and so on.
Renal artery stenosis (RAS) is one of the commonest causes of renovascular hypertension, its prevalence increases by aging and many risk factors especially smoking but doesn't depend on race [6] ,
JNT, an open access journal cells and lipoprotein become greater than certain level [6, 7] . Figure 3 which will need early diagnosis and effective therapeutic management, it is better to be screened by contrast enhanced ultrasound which is a non-invasive procedure, then diagnosed by traditional echo color Doppler, So the cardiovascular complications can be found earlier.
RAS leads to HTN due to decrease in renal blood flow leading to reduction of renal perfusion followed by renal tissue damage and hypoplasia, also by activation of Renin angiotensin system [8] Figure  4 . In case of unilateral renal ischemia: initiation of hyper secretion of rennin from this kidney that can be suppressed by the unaffected non stenotic kidney because it lack the same ischemic stimulus. But when the two kidneys are affected the hyperreninemia persists and blood pressure remains elevated because of angiotensin2 induced vasoconstriction of the vessels Figure 5 .
In Reno vascular hypertension, the kidney undergoes serious changes such as reducing glomerular filtration rate, the surface become granular, and high protein loss and so on Table 1 .
Discussion
In our review we studied the impact of long standing hypertension on renal system and how can the renal system affect the patients' blood pressure. Although hypertensive nephropathy isn't the most common complication of high blood pressure unlike cardiovascular disorders. Yet, high blood pressure is reported to be the second leading cause of end-stage renal disease. and the aggressive decline in blood pressure values contribute to renal dysfunction and rising of creatinine levels as a result of antihypertensive agents, so doctors used to decrease the dose of antihypertensive drugs in order to reach the normal baseline of creatinine level. Recently it is proved that this method is not optimal for the long term control of the disease including the renal affection as the benefits of the proper control of blood pressure outweigh the benefit of keeping a normal creatinine level. It's believed now that lowering blood pressure to the levels of current guidelines using the appropriate treatment plays an important role in decreasing the progression of renal affection [9] . Therefore, a lot of studies were performed to compare the effect of several types of drugs used on treatment of high blood pressure. Using Diuretics as the first line of treatment of uncomplicated hypertensive patients plays a great role in decreasing the co-morbidity of hypertension. A low dose of thiazide Diuretics may be used as a combination with angiotensin converting enzyme inhibitor in hypertensive patients with kidney disease without the fear of changes in the renal function [9, 10] .
Previously physicians thought that the tight control of hypertension
Angiotensin converting enzyme inhibitor (ACE-Is) , angiotensin II receptor blocker (ARBs), Beta-blockers and calcium channel blockers are identified to be the second line of treatment of hypertension according to a network meta-analysis conducted in 2003, however, further data are needed to compare between the second line drugs. In the HOPE randomized trial conducted on 980 patients with mild renal insufficiency , ACE-Is were found to show a significant effect in slowing the progression of nephrosclerosis and slower declining of GFR more than β-blocker or calcium channel blocker [10] . ACE-Is like ramipril used as a monotherapy is considered now the drug of choice in hypertension with kidney affection. The African American study of kidney disease and hypertension (AASK) recommended in a huge trial that intensive lowering of blood pressure below the current guidelines does not reduce the progression of nephropathy [9] . Their results supported that Angiotensin converting enzyme inhibitors are superior to calcium channel blockers and β-blockers. However, β-blockers may be more effective than CCBs in patients with kidney disease [9] .
The failure of the mentioned drugs in treating hypertension made renal sympathetic denervation an optimal safe treatment for resistant hypertension. Renal sympathetic nerves have been an important pillar in the pathophysiology of hypertension. Many studies were conducted to show the degree of reduction of blood pressure and for follow up of postprocedure period. In Simplicity HTN 1,2 trials around 84% of patients underwent renal denervation had a reduction rate of ≥10 mmHg for 24 month in comparison to controls without any harm to the renal vasculature or deterioration of renal function [11] . This procedure can be done through a catheter or by radiofrequency ablation without major complication and was done by many case control studies that show a significant lowering of blood pressure in addition to preventing a lot of hypertension co-morbidities including chronic kidney disease. In simplicity trial 1 they suggested that the benefit from denervation that increases the glomerular filtration rate override the benefit of reducing blood pressure only, however, a controlled trial conducted in 2014 contradicted the previous studies outcomes and contributed those results to the patient compliance to treatment during the trial duration [4, 5, 12] .
On reviewing further studies, there were new studies suggesting new lines of treatment like a clinical trial done last year working on inhibition of galectin-3 which is involved in the pathophysiology of renal damage in hypertension. They suggest that drugs that can block the effect of galectin-3 may be a good prevention tool of hypertensive nephropathy.
Another clinical trial suggested that a fatty acid called N-palmitoylethanolamide may lower blood pressure and protect against glomerulosclerosis and interstitial fibrosis through decreasing the production of 20-HETE that contributes to the oxidative stress, vascular reactivity to stress hormones and endothelial dysfunction. Thus, it may be used as a good treatment to suppress the pro-inflammatory systems in the kidney [12] [13] [14] .
Another randomized trial compared using revascularization to medical treatment in renal artery stenosis cases found that revascularization does not have a great benefit with respect to renal function or blood pressure in comparison to medical treatment [11] .
Conclusion
Finally, we should follow the rule says " Prevention is better than cure" because the kidney is indispensable organ in the body that we must protect it from the irreversible macroscopic and microscopic changes pathological as: macroscopic (small size, finely granular surface, adherent and difficulty stripped capsule, fibrotic, atrophic, not demarcated cortex on cut section, thick prominent arterioles and increased peripelvic fat) and microscopic (afferent and efferent arterioles show benign arteriosclerosis, gradual ischemic atrophy and fibrosis of the glomeruli, atrophy of non-functioning tubules related to atrophic glomeruli, may undergo compensatory cystic dilatation of tubule related to functioning glomeruli).
We should prevent also the precipitating factors as diet (high residue diet), sedentary life style and occupational hazards as over exposure to some medication and toxins. So, we need further research about alternating renal function and structure and how to be prevented.
